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ABSTRACT ^ , -j * - 

' This, papfer presenfs^abguments for greater use of 

sophisticated research strategies and statistical analyses of data in, 
dealing with th® real-life complexity of social interaction. Three 
possible procedures are v proposed .and illustrated in a study of 
interactions between mothers and their 8 A to'18-mo’nth-old children. 

The first strategy is to operationalize^compldx concepts^and define 
loose constructs behaviorally and quantitatively (e.g. maternal 
rOspdnsiveness.) The second general research strategy is' to analyze 
static complexity. It is suggested that a wide ra»ge;of variables be 
measured in tbe same investigation and that rather than computing 
individual cprrelations between variable^, Vultivariate statistical 
analyses should^be performed,.' This method of analysis would serve to 
uncover broad patterns of behavior which would more likely reflect 
the complexity of .human^nature. The third general research strategy 
suggested involves examining behavior^ patterns an4 mother-child 
relations a£ they change over time. This.strategy calls'Tor a \ 

longitudinal design and the use of cross-lagged panel correlation. 
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Ho one denies that human interaction is comolex. 3ut while oivincTTir^ service 

• . • . V 'V ’ 

'■O thar notion, m tne pas- researchers most of ten ■ pursued simplistic investiga¬ 
tions, reducing complexity by ignoring relevant -variables, making^globa 1 ratings,' 

examining oe.navior at only one moment in'time, and so on. We -now know that ij'* 

.. . ‘ ‘ ' . \ 

ever to understand the nature of human interaction in general,'or, the mother- 

child relation in particular, more sophisticated research strategies -- which 

raxe account of the real-life complexity of social interaction — are necessary. • 

And judging by the sizable number of papers and symoosga at this conference that 

. ’ ■ • i 

are addressing these issues, sue!) strategies are being formulated, f-io douBt a 

..ost of new metnods, procedures, and techniques will emerge. The preteenc oaper 

• • • “ 

% 

suggeot-o just tnree, and illustrates their use in a recent study of interactions 

V ' V . * ■ 

between'mothers and their 8-18 month old children (SRCD Konocranh #153. 1973) ' 

• ^ " — ■ * ’ ■ i— ■ f * , 

»■ 1. The first strategy is that of operationalising complex concents,-- l^hat 

is, of defining^loosg, fuzzy, or global concepts behaviorally and quantitatively. 

There are many concepts' in the literature on. metier-child interaction — like 
• ' 

f . * 

^interaction" itself, cr "warmth", "sensitivity”, "sociability", "aooronriateness", • 

V ef f ectivene.g^" - - that are undoiibtedl^real components of human behavior, but 

which have ambiguous or unspecified meanings. Unless there is agreement about what 

• * \ . 

t)iey mean and about how they are translated into goncrete behaviors, 

* * i 

among observed, let alone^between investigators, is problematic. 

The sloppy but significant concept I have selected to use in illustrating 
how this strategy might be applied is ''maternal responsiveness”. This is currently • 

4 jk 0 • * * * 

a popular variable, and- one posited by some psycholocists as the critical dimension 

of .■maternal care. But can one just go out and- observe "resnonsiveness'”? 1 sugaest 

• •’ ^ ** , 
‘ v \ «, # 

that one cannot -- at'least .not in’that form. The congept must first be-defined 


consensus 
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Locally, qf course there are many ways of doiftg that —’at least as 


many 


• 
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\ 


as there £ce researchers"-- and J offer fojv illustration just one. ' . '' 

' - 

Critical to this definition' i/as - that theypeasure be based ^rwrontinuous and 

contingent interaction between mother and.^h^Lld. The first step was, ther^forej, 

\ *. 's' ‘ 

to devisa^a^scheme for observing and recording'the simultaneous and sequential - ^ 

.behavio^^f mother and chi id i. The economically feasible and observationaily - 

practical scheme arrived at irivolved -using 2-columned stenographers notebooks in ' *) 

* • 

'which observers wrote short abbreviations for narticular kinds of behavior -as 
the behaviors occurred. Tpe mother's behaviors were recorded in the left column,' • 

the child's in the richt; simultaneous'behaviors on th’fe same line, seauentiai/ 

» 

behaviors on alternate lines. Thus the record showed interactive - or reciprocal 

sequences of maternal / a.nd child behaviors. -The obsefver also noted on the record 

« 

'10-second intervals- at the sound of a beeper; so there was a temporal dimension 
to the rfecard, as tfelH Thq maternal and child behavior units thus recorded >> 

X * N * • «L> ... - 

included such discrete behaviors as looks, smiles, shows, takes, touches, holds, 

and so on -- behaviors that were cn a,non-inferential level and one of high inter- • - 
• ) * ' ■ 

observer reliability.' • • u 

a . ' ’ 

Tr.e second step was to code the recorded observations to produce a resnon- ~ J 

siveness measure. The general nlan was to transform the observations into a table 

« 

of contingencies: .that is, when the child did a certain specific behavior, what 

“! , f 

% * « 

4* 

•did the mother do'within the next 10 or 20 seconds? Rather than doing com-lete 

.contingency tables for every possible "combination of maternal and child behaviors, 

* * * 

-Oinde'H/e were just interested at this point in getting some measure or measures 


ting s 

* s . 


of-'m^ternal resoonsiveness, we took some shortcuts'. First, from all the infant 

* . \ * ^ ■ ’ • 
behaviors that had been recorded, we selected a. se**fc that v/e re clearly expressive 

or signal behaviors--- like smiles, vocalizes, cries, or makes a vocal or gestural 

* - * > f 

demand. Then*, on the basis of reason and common sense, we decided whici/'-articular 
, • * K f 
maternal behaviors, when they followed each of these expressive behaviors, v/ould 


‘ ft ft 0 * 
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* 


•Qualify as ''responsive:'. For ^examnle, /when .the child cried or fretted because he ' 

* . # * 

. nad ' physically hurt, it seemed reasonable that annrorriate resnonsive maternal 

.. .V •> . ' - 

. ss?’ ’ •' ' 

be^yiqrr. would be; ctojpes to the child, holds, hues, kisses, physically soothes, . 

■* *.*■»■■ •’» •: * * , 

• * \ . V *t • - % \ 

0c .attef.c5 bo the. -huez- If the child called the mother, appropriate responses 


were:comes ;tcf‘ the .chil®,*- looks at 


or sneaks to the child. And so on, 


-for tne'entire set of exrressive child, behaviors selected. 

In general,^res-ensive maternal -behaviors were limited to those that were positive 

* . ■ *» 

and clearly elicited by the child's behavior. *The maternal consecu^r.ts 1 of each 

recorded occurrence of the seler^ted infant behaviors were thus examined and scored 

x 

to get measured of the proportion of these infant behaviors to which the mother 

• . ■ . 

mace some (immediate, ar.r.roTiate) response. ' ' • 

- Tne tnird seer was.to coniine* these specific nornortions. into more general 
.measures* of responsiveness. The question then was, maternal .responsiveness to v.'h9fc ? t 
It seemed'sensible, in view of how the concept^ij/d been used^-in'Tzhe literature, 
to make one measure a combined score of responses to all expressive child behaviors. 
But tnat ignored the nossibili^ that some mothers might respond instantaneously 

v » * ’ ' * 

every time the infant cried, but would icn'oife social signals like aniline and • 
v . ' y ■ • 

vocalj sir.g. Therefore, we calculated two other measures: responsiveness t6 dist'-nss 

\ 

• • r . - 

and demand and responsiveness to social expressions,' bv combini.no scores for 

t f , ' ** ■' * , 

% • - - , 
behavior in these categories. ‘ _ # 

* 9 * 

Thus we ended up with -a concept that has some general connotative meaning^ 

for most of us, interpreted and translated by one investigator, and operationalised 

* and other .investigations. 

into a quantitative measure that cc^uld be used in further analyses.' This strategy 

• < 4 - . .'.A / 

of operationalizing concents can bo and was also fruitfullv applied to other 

■* - ‘ <x 

concents like'‘maternal warmth, effectiveness, rejection^ and so oh -- in order to 

bridge the gap between snecific measurable behaviors that observers can agrbe on, 

and more abstr^.t or general concepts that have greater theoretical significance, 

4 * - * 
utility, ^nd meaningfulness. . *. 
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2. Dut defining and quantifying'behavioral concepts is only one stop in the n roC ess 

£ i 

of dealing with the complexity of mother-child interaction.” A second.general 

research strategy I haVe labelled analyzing "static'' comnlexitv. There has 

\ ^ 

been in tne past, rf not still-, a tendency for each investigator to include in 
hi# : research only a -relatively small number of variables — cut of- convenience or' 
theoretical persuasion-. Thus one investigator would measure maternal warmth 
< ( ‘ no#ever he defined it) and correlate it with infant crying; another would assess 
parental discipline and relate it to cognitive development; a third,Krcrnld concern 

. . . .. f V ‘ ' • ‘ 

aimcelf with the relation between maternal waAnth and children’s IQ. And quite"" 

" • «- « 

ossisly, all t.nese investigators,would find significant .correlations^ Fallacious 

*t’ J ^ ' , • » 

debater, ascut w.np iyas right, about whether kids 1 intellectual development is 
related to r-iaternai warmth cr to parental discipline, have sometimes ensued, or 

♦ » • r ■ 

at least been implied, in-the literature. One attempt to resolve such debate 

j * 0 *9* , » ^ 

involved 'viewing discipline in an emot-iy.al context and therefore including both 
dircinlin^-Skid warmth in. subsequent investigations. The second General research 

strategy I &n Proposing is an extension of that kind of attempt. It suggests that • 

t ^ * * 

- n studying mot.ner-child interaction a ^/ide range of maternal and child variables — 

tanning as many aspects of behavior as possible — be measured in the same invest- 

\ 1 

igation. 'And that rather than looking at individual correlations between variables, 

these measures then.be submitted to multivariate .statistical, analyses, in order 

1 * - " - - * . 
to uncover oroad. -patterns of behavior v/hich woulc^more likely ref lect our eoaml^x 

human natures* • - 

' \ * • / 

.• Again, this was & strategy uhed in the present study. A great’ number of 

.variables wefe included, measured in .different- settings and using varied procedures. 

They tapped the child's cognitive skills, exploration, social and emotional be- 

* . 

havior , and language development;, they included the mother's age, verbal 10, 

• talkativeness, knowledge about child develonment, attitude toward the child, iind 
her emotional, physical, controlling, and playful behavior with the child. 

Thesp measures were submitted to multivariate statistical nrocedures which reduced 

. t 

ooooe : 1 




them to a nucn smaller number of'variables and which ^reflected empirically related 


patterns ot/pehavior, The technique end'd was factor analysis, \Viich was, performed 


4 r 


for maternal and child variables separately. * t . * 

. ( *' { • ’ . . 
factor analysis is"*nc't• the only or necessarily tne best multivariate "-roctcKIre 


shat cart be amp-lied to \*he study of mother -child interaction. • But it demonstrated 


\ ' 


one v^ry^ sigr.if itcint result in this stuejy. When all the cnild .'variables were 

' v' * ' ■ £ , * 

factor analyzed,. one -very powerful factor appeared, that subsumed all the measures 
of children's comnecence. ‘It included measUresof. ^bject permanence and schema 

J » 

• r ' | ** 

development, mature n'lav with- toys, language comprehension'and production, the * 

■ » \v> . 4 . 

Baylev Mental 'Test score, and the child's attachment, positive emotion, looking, 

• . + • ’ • 

and vocalizing tc -the mother^ When m^tev<al variables -^ere analyzed in the same way, 

» « 

again it turned’out that all the behaviors previous investigators had suggested. 

, * • *. *' ) * r « 

were nart’of "good mothering' formed one complex factor. We called phip factor. 


"optimal maternal care". -- and- it included looking at and talking to the child, 

•**■*?• - • 
being responsive to-distress and social expressions, playing with objects, ar>prop- 

y ' * 

riateness or effectiveness of behavior with objects, expressing positive affect. 
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and sunpressing negative affect. It is almost'needless to'sav that -when a second 

namely regression analysis wvp 

multivariate analvsis/was oer^pemed on maternal and Child factor scores A these two 

. - • . ) r r. 

patterns of child competence'and optimal maternal care were‘found to be most • 


highly and significantly related . So It's easy to see how controversies between 

✓ , t * ‘ 

investigators who examined differ^ variables or sets of variables could arise. 


The noint to be made here is that of course investigators can 'measure a couple of 

isolated variables and get a significant correlation, but they can say nothing/ 

' '* { ' 

(hshun 


'•about.the relative imcortance of that relation 

* 


unless it is viev/ed in the 


context of the whole cornMex pattern of maternal-care and child behavior. . 

* « , 


0 0 ? 
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. Tow even if investigations do include complex- multivariate ’analvr.es of wide 
3 * . ' 

arrays of representative variables, as long as they're examined simultaneously, 


that only vrobes the static 'complexity of mother-child- interaction. There' s a 
w y - ' • 

4 . \ 


very important' dimension missing,#-and that is 


s development or change, ^he third 
general research strategy I'd like to describe, therefore, is one witich attempts 

to nrobe"this dynamic ^c^fnnlexitv. /It involves examining behavior .patterns and 

* 

•i * 

mother-child relations as they change over time. The first step in the.quest for 
cause-and-effect^ or di rectional influences is a longitudinal design — net nec¬ 
essarily a lifelong longitudinal des,ign, • but one which assesses the mother-child 

interaction at at least two ngints in time. The second stemof the strategy is 
* . f • t «. * 

to analyte observations of the" interaction as it changes from time 1 to time 
2. A statistical technique that is_useful for such'analysis is the cross-lagged 


nar.el correlation.. 

i\ - * ** 


♦ * - . > • * 

i/hen maternal and child behaviors are both measured twice, this leads'to 


<1 sets or-variables. The correlations bet ween simultaneous maternal-and child 

G ■ 


variables., at either tinej are the contemporaneous correlations; , correlations 
!• • V ^ * 


between fr.aterdal or child variables across time are the autocorrelations. The 

i . * * _ . ■ ^ » ..»> 

third kir.c^of correlation is between maternal variables at one tine and child - 

variables at the other. These. are the. cross-lagged correlations. They are useful 


because if the two crdrs-lagced correlations for any '-.air of maternal and child 


v_, C ' • ' ' 

# bonaviors when compared are significantly different from each other, tjhis r.\oggests 
that the temporal relation implied by the larger correlation coefficient is the 'f 


causal direction. That is, if you want t’o know whether the mother’s behavior is 


.causing the child's or vice versa, you ’can examine .these pairs of-correlations, 


and if the correlation between a maternal behavior at time 1 and a-child behatior 


\ 


at time*-2 is significantly-greater than tne: opposite cross-lagged ccrhelation, 


• * » • 

that is., bettveen the child's behavior’at time 1 and the'maternal behavior at 

"* . *. < - 


time 2, then the logical inference. l£ that that maternal behavior is influencing 

m , ^ ■ I ✓ i * • */ • 

• ,i . r , , » * , 

the child's development more than, the reverse, . This is only the first stjeB in the 

--L- .. . * '* . M b Q S» /" 



7 - 


process; the rest involves consideration, of otjier Plausible '^teur.al hvnothesefe * • 

V •* 

and elimination ox tr.ose for w.nicn there is go statistical evidence, erirr.arilv bv* 
exa.-tin3.nn the ether correlations involved. It is difficult to describe these 


Lon orocecure, 


i ' * ’ 

manipulations briefly, and I refer you on'ce mere to the monperamh for a fuller "" . 
description, exampj^s, and references. ‘ ‘ ^ 1 

. ^ • e , 

To illustrate tr.Qs'usefulness of the cross-lagged^. correlation orccecure, 

I shall just mention that when tne data in the > study, of mother-child interaction in 

A ‘ • ' 

9-18 month old cnildrer^were thus analyzed, two suggestive and interesting patterns'- 

• ■ , , • <- . / 
c - influence in'the mother-chi'ld relation*.ann^ared. One pattern was related to ' ” N 

. . • • • . ♦ . >• 

children n inLex-actual dcvaelopifient; Tt seems t’nati, at ieast over tne^'eriod from , 

A • 

II to *17 j;i^hths, certain maternal behaviors,, namely verbal aha social stimulation, 

t ■ ' V • 

primitive emotion, contingent pen-ohsiveness.to social behavior (although not to 

/distress), and the amount of time mother snenasplaying with the child, have a positive 

/ - • 

* 

effect or. the child's overall intellectual^ development. 'vhen we exAJmined the nattern 
: • ' ' ~ 

. cr.relations for cnildren's social behaviors (looking, smiling, vocalizing) ,£however 

• -. • , * ^ H 

a different "attorn of. influence v;as suggested, ^p. this area, it was-»ciear that 

• c 

. the child was the causai agent. The mb re he smiled, vocalizedor looked at his * ’•* 

V mother, aJLll months,'the nore oosigivg, attentive, -and responsive was she 8’months 

. , N ■ « fit 

• later. This clearly demonstrates the' .dynamic-recirrocitv of mother-chi’d * nterac*-° on 

, . ■ - V . * ' > ’* 

•./ • J . . 

^.In 1975, I suscvect^ * our consciousnesses have beer*, sufficiently raised that 

. " ' * dvGv * , s 

• cvcrycne acknowledges that mother-child interaction i's comnlex, dynamic, and bi- 

• * . /X 
' directionally reciprocal. The more research we do,, the more we discover how truly 


*comelex. Let us be challenged,>not'dismayed, by t)\at comnlexitv, and continue 
t6 look for and to apply new and .sophisticated research methods to augment our 

* V .•* 

understanding of the complexity of mother-child interaction. 
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